Introduction: Hibiscussabdariffa Linn. (Malvaceae) is a medicinal plant popularly distributed in Asian countries. As of 2019, no chemical investigations from the Vietnamese plant were found. This paper reported the isolation and elucidation of compounds isolated from the seeds of Hibiscus sabdariffa Linn. (Malvaceae) growing in Binh Thuan province. Method: The maceration was applied to the seeds of the plant to afford the crude extract which was then fractionated by liquid-liquid extraction to obtain the ethyl acetate extract. The extract was carried out by using normal phase silica gel column chromatography and thin-layer chromatography. Analysis of spectroscopic data including HR-ESI-MS, 1D and 2D-NMR and a comparison of the NMR data with that in the literature led to the structural elucidation of isolated compounds. Results: Four flavonols comprising quercetin 3-O-α-L-rhamnopyranosyl-(1→6)-β -D-glucopyranoside (1), quercetin 3-O-β -D-glucopyranoside (2), quercetin (3) and kaempferol (4) were isolated from the ethyl acetate extract. Conclusions: This is the first time the isolated compounds were found from the seeds of this plant. flavonols from the seed of Hibiscus sabdariffa Linn. growing in Binh Thuan Province. Sci. Tech. Dev. J.; 22(4):348-351.
INTRODUCTION
Hibiscus is one of the largest Malvaceae genera and comprises about 300 species widely distributed in Central and West Africa, and South East Asia 1, 2 . Hibiscus sabdariff a Linn. (Malvaceae) can be used as herbal drinks, beverages and flavouring agents. Leaves and powdered seeds of H. sabdariffa are used as foods in West Africa 2 . The plant has traditionally been used in Mexico for the treatment of hypertension, diaphoretic, diuretic and hyperlipidemia 3 . In Vietnam, this plant is an important medicinal plant 1 with folk treatments. Various chemical investigations on flowers, calyces, and leaves of H. sabdariffa were reported so far, providing a number of organic compounds such as phenolic acid, pectin, polysaccharides, anthocyanin and flavonoids. Nevertheless, the phytochemical data on Vietnamese H. sabdariffa plants have not been studied while the chemical constituents of the seeds of H. sabdariffa are scarce with the reports of fatty acids, proteins, lipids 4 . More recently, Habid and coworkers (2015) 5 only reported the presence of ellagic acid in the seeds of H. sabdariffa via LCMS without isolation 5 . The current manuscript reports on the isolation of several metabolites from the seeds of H. sabdariffa growing in Vietnam using various chromatographic methods consisting of normal phase silica gel column chromatography and thin-layer chromatography on the ethyl acetate extract. The chemical structures of isolated compounds were elucidated based on 1D, 2D NMR, and MS along with comparison with the data in the literature. As a result, four compounds have been afforded, including quercetin 3-O-α-Lrhamnopyranosyl-(1→6)-β -D-glucopyranoside (1), quercetin 3-O-β -D-glucopyranoside (2), quercetin (3) and kaempferol (4). This is the first time the isolated compounds found from the seed of this plant.
MATERIALS AND METHODS

General experimental procedures
The HR-ESI-MS and ESI-MS spectra were carried on a Bruker microTOF Q-II and a MSQ plus Mass, respectively. TLC was carried out on pre-coated silica gel 60 F 254 (Merck Millipore, Billerica, Massachusetts, USA) and spots were visualized by spraying with 10% H 2 SO 4 solution followed by heating. Column chromatography was conducted with silica gel 60 (0.040 -0.063 mm) (HiMedia, Mumbai, India).
Plant material
The seeds of H. sabdariffa were collected in Lien Huong Town, Tuy Phong District, Binh Thuan Province, Vietnam in October 2016. The scientific name was identified by Dr. Dang Van Son, Institute 
Extraction and isolation
The cleaned, air-dried and ground material (14.0 kg) was macerated in ethanol (7 x 5 L) at the ambient temperature then the filtrated solution was concentrated under reduced pressure to afford the c rude ethanol extract (1.0 kg). This crude extract was dissolved in ethanol: water (1:9, v/v), then was partitioned with n-hexane, chloroform, and ethyl acetate to give nhexane (140.0 g), chloroform (70.0 g) and ethyl acetate (80.0 g) extracts, respectively. The ethyl acetate extract (80.0 g) was subjected to silica gel CC and eluted consecutively with a mixture of n-hexane and ethyl acetate (stepwise 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, v/v) to yield 6 fractions EA1-6. Fraction EA2 (11.0 g) was applied to normal phase silica gel column chromatography, eluted with a gradient of n-hexane and ethyl acetate (7:3 to 6:4) to obtain 7 fractions EA2.1-7. Fraction EA2.2 (50.0 mg) was then rechromatographed using a gradient system of n-hexane-ethyl acetate (8:2 to 7:3, v/v) to afford 3 (32.0 mg). Fraction EA2.7 (317.0 mg) was purified by CC, eluted with chloroform-methanol (9:1, v/v) to afford 4 (12.0 mg). Fraction EA3 (7.5 g) was chromatographed by CC, eluted with the solvent system of n-hexane-ethyl acetate (stepwise 7:3, 6:4, 4:6, 2:8) and then methanol to yield 9 fractions EA3.1-3.9. Fraction EA3.7 (2.3 g) was subjected to silica gel CC, eluted with n-hexane-ethyl acetate (stepwise 4:6, 3:7, 2:8, 1:9, 0:1) then the mixture of ethyl acetate-methanol (a gradient from 9:1-0:1) to afford 15 subfractions EA3.7.1-15. Further purification of the fraction EA3.7.8 (150.0 mg) using the same manner as described previously for the fraction EA3 to afford two compounds 1 (40.0 mg) and 2 (27.0 mg). 
RESULTS AND DISCUSSION
Compound 1 was obtained as a yellow amorphous powder. The NMR spectra of 1 revealed characteristic signals of a flavonol skeleton. Indeed, the 1 H-NMR spectrum of 1 showed a hydroxyl group at δ 12.58 (1H, s) which was assigned to 5-OH of a 5,7dihydroxy A ring system in flavonoid while two meta -coupled protons at δ H 6.19 (1H, d, Compound 2 was isolated as a yellow amorphous powder. NMR data of 2 was reminiscent to those of 1, except for the absence of the α-L-rhamnopyranosyl unit. The molecular formula of 2 was established as C 21 H 20 O 12 based on a protonated molecular ion peak at m/z 465.1028 ([M+H] +) of HR-ESI-MS spectrum. NMR data of 2 was identical with those of isoquercitrin 8 , thus, 2 was elucidated as isoquercitrin. Compound 3 was obtained as a yellow amorphous powder. Analysis of 1D NMR data of 3 indicated that 3 had the same structure as the aglycone moiety of 1 and 2. The comparison of NMR data of 3 with those reported in the literature 8 led to the chemical structure of 3 to be quercetin. Compound 4 was isolated as a yellow powder. Comparison of NMR data of 4 and 3 resulted in their similar structure, except for the absence of the hydroxyl group at C-4' in 4 when comparing to that of 3. NMR data of 4 was consistent with those of kaempferol reported in the literature 6 , accordingly, 4 was determined as kaempferol. Rutin (1) and quercetin (3) have been described as cell-protecting agents on oxaliplatin-induced painful peripheral neuropathy based on their antioxidant properties 9 . Isoquercitrin (2) and quercetin (3) revealed the strong antimicrobial and antioxidant activities 6 . Particularly, quercetin (3) showed the potent antimicrobial activity against Staphylococcus aureus, with MIC value of 6.25 µg/mL 9 . These bioactive compounds occurred as major phenolic compounds in the extracts of leaves, flowers, and calyces of H. sabdariffa growing in various regions in the world. Nevertheless,
